Inhibitory effects of gossypol on adrenal function.
Gossypol, an antifertility agent, has inhibitory actions on many membrane-associated enzymes, suggesting that this agent might have a generalized effect on cell membranes. This hypothesis was examined in the present study using membranes and dispersed cells prepared from human and rat adrenal glands. Four parameters were determined: microviscosity as measured by fluorescence polarization of human adrenal microsomal- and mitochondrial-enriched membranes, adrenal steroidogenic enzymes; and cAMP and cortisol responses to ACTH. It was found that gossypol increased the polarization constants of microsomes and mitochondria in a dose-dependent manner. Of the three adrenal enzymes tested, both 3 beta-hydroxysteroid dehydrogenase delta 5-delta 4 isomerase and 11-hydroxylase were inhibited by gossypol, but not 21-hydroxylase. Using intact human adrenocortical cells, high doses of gossypol also inhibited the ACTH-stimulated cAMP and cortisol levels. The in vivo corticosterone response to ACTH in rats subjected to chronic gossypol treatment was also found to be reduced. These findings suggest that gossypol has multiple effects on adrenal function. Its effects on membrane microviscosity, adrenal steroidogenesis, cAMP and corticosterone responses to ACTH stimulation probably occur through a generalized membrane effect.